The main result. Let i :Mn-+Rn+p be an immersion of a manifold
Mn into Euclidean space, and endow M with the induced Riemannian metric. The second fundamental form ¡x of the immersion ; is a symmetric section of the bundle of bilinear maps L2(TM, TM; A/M), where TM and NM denote the tangent and normal bundles of M, respectively [4] . We identify this bundle of maps with the isomorphic bundle L(TM, L(TM, NM)), and <x with the corresponding section. At each point of M, the kernel of x (in the second interpretation) is called the relative nullity space, and its dimension k, the relative nullity index [2] . We say the second fundamental form a is parallel if 7>oc=0 (D always denotes the appropriate covariant derivative). Note a parallel implies k constant, whence it follows that the relative nullity spaces are tangent to a foliation of M whose leaves are flat totally geodesic submanifolds and are portions of affine subspaces of Rn+V. Let G(n, p) denote the Grassmann manifold of «-planes through the origin in Rn+P, endowed with its natural Riemannian symmetric space metric. Finally, let E(k) denote the group of Euclidean motions in Rk. Then our main result is the following:
Suppose a is parallel and M is complete. Then (i) if k=0, M is a complete totally geodesic submanifold of G(n,p), or (ii) ifk~ §: 1, there is an (E(k), Rk)-fibration M-*B, where B is a complete totally geodesic submanifold of G(n,p) and the fibres are the leaves of the relative nullity foliation. The metric of M is composed from those on base and fibre, and the fibration admits an integrable connection with totally geodesic horizontal leaves (i.e. it is a totally geodesic Riemannian submersion, see [7] ).
(hi) The original Riemannian connection of M, or its projection onto B, respectively, coincides with the connection induced from G(n,p).
(iv) M has nonnegative curvature, and is locally symmetric.
We note two related results. First, Riemannian globally symmetric spaces are known to be diffeomorphic to products of form VxRQ, where F is a compact globally symmetric space [5, p. 172] . Second, arbitrary complete Riemannian manifolds of nonnegative curvature have been shown to be diffeomorphic to vector bundles over a compact totally geodesic submanifold [1] .
2. Auxiliary results and idea of proof. Next we state the lemmas used in the proof of our theorem. They have independent interest, since they do not depend on the special assumption that a is parallel. Let g : M-►(/(«,/?) denote the Gauss map of the immersion /; namely, for each x in M, g(x) is defined to be the «-plane in Rn+P tangent to i(M) at i(x), translated to the origin. By pulling the bundle TG(n,p) back over M via g, we may consider the differential of g as a map g# : TM-+g~lTG(n, p). Call a map of Riemannian manifolds totally geodesic if it maps geodesies into geodesies and preserves the affine parameter [7] . Then an immersion is a totally geodesic immersed submanifold iff as a map it is totally geodesic with the induced metric. Lemma 1 [6, §2] . There exists an isomorphism F:L(TM, NM)ĝ^T Gfa,p) satisfyingg*=Fo<x.. The theorem of §1 is proved by applying to Lemma 3 our previous results [7] on the global structure of totally geodesic maps with complete domain, together with Lemma 4 which complements those results. 
Proofs of Lemmas 3 and A mapf:M->-M' of Riemannian mani-
folds is totally geodesic iff its fundamental form, ß(f), vanishes (see [7] and [3, p. 123 In case k^. 1, we may apply [7, Theorem 2.2] since M is assumed complete. We see g factors into a totally geodesic Riemannian submersion tt:M^-B followed by a totally geodesic immersion f:B^-G(n,p).
The fibres of -n are just the leaves of the ^-dimensional kernel g* foliation, whence B is a Riemannian manifold of dimension n-k, and is complete by [7, Theorem 3.6] . Lemma 4 and the remark made above for M in case &=0 give the parts of (ii) and (iii) referring to B. The same theorem [7, Theorem 3.6 ] also yields directly the rest of (ii), except for the fibration being an (E(k), 7?fc)-fibration. It says merely that the group is the group of isometries of a fibre. The fibres, as noted in §1 above the statement of the theorem, are flat (connected) submanifolds of M consisting of portions of affine subspaces of Rn+P. Since they are closed, they must be complete, whence connectivity implies they are whole affine subspaces of Rn+P. But then their flatness (in the metric induced from M) implies they are isometric to Rk with its standard metric. Hence the structure group is also the Euclidean group E(k). This finishes the proof of (ii).
To show M has nonnegative curvature, observe that a complete totally geodesic submanifold of G(n,p) is a compact globally symmetric space, and so has nonnegative curvature. This takes care of the case k=0. If fc_T, then the statement in (ii) about the metric of M implies that locally M has the product metric of the base and the fibre, having curvature nonnegative and zero, respectively. But then the curvature of M must itself be nonnegative.
The local symmetry of M follows directly from the assumption Dct=0,
